
I
I

TECHNICAL /SCIENTIFIC
00 REPORT
W-4

1265

8/82

CEREBROSPINAL FLUID AND SERUM AMPICILLIN-VELS r ~ q

IN BACTERIAL MENINGITIS PATIENTS AFTERINI-
VENOUS AND INTRAMUSCULAR ADMINISTRATION iEL.

By AUt; I 2
Isis A. Mikha[l, John E. Sippel, Nabil I. Girgis

and Mohamed W. Yassin

ICD

___ U. S. NAVAL MEDICAL RESEARCH UNIT No. 3
L(CAIRO, ARAB REPUBLIC OF.IYPT)

FPO NEW YORK 09527 1
;,, ,.w oo o~ ) •8

,S. .



Best
Available

Copy



Scand J Infect Dis 13: 237-238. 1981

Short Communication
Cerebrospinal Fluid and Serum Ampicillin Levels
in Bacterial Meningitis Patients after
Intravenous and Intramuscular Administration*

ISIS A. MIKHAIL. JOHN E. SIPPEL,
NABIL 1. GIRGIS aind MOHAMED W. YASSIN

Frwn,, the U'S Na val Mi~edical Re.o'orch Uinit V.V 3. and Abba.svio lever IIhvpitol. (roir. i'i

ABSTRACT. 28 patients with bacterial meningitis received ampicillin by the intramuscular (IM)
route and 16 patients by the intravenous (IV) route. The mean cerebrospinal fluid tCSF) ampi-
cillin levels were similar in the two groups I h after a dose given on the first or second day of
treatment, but they were higher in the IM group on both days 4 h after a dose. CSF/serum

ratios were similar in both groups but considerably higher at 4 h than at I h.

INTRODUCTION cillus subtilis spore suspension 1Difco Laboratories) wa
employed in the determination of ampicillin concentra-

Ampicillin has been shown to reach therapeutically tions in the CSF and sera with simultaneous parallel comn-
significant levels in cerebrospinal fluid (CSF) (5) parison to antibiotic standards ranging from 0. 1 to 80.0 A~g/
and to be effective in the treatment of bacterial ml. The standards and specimens were stored together at

meningitis (4 5) when it is administered intra- - 70'C until tested. Each assay involved 3 replicates of the

venously (IV). However, intramuscular (IM)tetscinsadtnar.

administ-ation 'sou'lu simoli .- management of pa-
ien'- :specially ir. alca. .. iere in.ý;dct-ri medical RESULTS
tzilities are not readily av~alable. -in,.x little has
-en reported on the CSI' levels :rnat .an be )b- The range and mean CSF and serum ampicillinitned after IM administration in r.itil.o,. with in- levels are given in Table IL. The mean CSF values
arned meninges. ampicillin cciicentrwi:nrnilo obtained I ht after IM or IV administration were

and CSF specimens froim pastient, .k!,.h bacterilal comparable on days I and 2. However. the mean
meningitis receiving IMI or IV .*rnpi.;il~;:; during ocCSF levels 4 h aftc~ administration were signiif-cant-

first 2 days of therapy were c- nipared. ly higher in the patients who received the drug by
the IM route both on day i p<0.021 and daN, 2
(p<0.01). The (-Sf1';.erum ratios (x l001, were ap-

PATIENTS AND METHODS pri,.'dmately 5 one hour after ampicillin administra-
44 atints(Tale1),whoe am~sl(:-.C~randserm.tion I.v either route on both da-y'. These ratios rose

samples contained no detectavle art-I:~.were giveri to annr-aximately 50 at 4 ht alter e*drinistr:itio-i.
160 mg/kg/day of anipicillin divided :no .6 d-,ses at J-h 1herc was no noticeable diffe-ence in the clinical
intervals. The first 10 patients were e.ven the drug by 'lic response with IM or WVadministrati.an. Otie patient
IM route, after which IM or IV admimbtratit-i sskss u,~ Y with meningococcal mneningitils :,nfl one pattent
according to a predesigned randormi.,ation iahic. 8h Pa.
tierits received the drug by the IM route tor 5-7, davs z. Shmnigtso ukoneiot.sdediiteI
16 patients by the IV route for 2 days tolluvecu byIN'vl group, and ore pwdient with mrincgnococca! menin-
for 5 days. Both groups were then given oral cinpicll:1 gitis died in the IV' group.
for I week. CSF and sera wer.z oilrained i-m ;f n-at~vn...
I hi after the first dose. 13 patient, ..' h t'f:& f t- -, d*-ý -
14 pAtients I ht after the 7th dcse-. and 17 patiewl, 4 hi *The opinions and assertions contained herein are tn.,
after the '7th dose. 16 patients hat' CSF ar~d sera ojhtaintcd pri -ate ones of the authors and are not to be construed .. ,
on bý th day I and day 2 (T;-Sle 10). official or as reflecting the views of the Department o1

T1-,e simplifited aga~-well diffoý: e' method (21, using Ba. !he Navy_ or the naval service at large.
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Table 1. Bacterial meningitis patients included in Table 1I. ('erehrospiiuil fluid anid %erutn, ampuill,
ampicifhn stud), Ic ic/a in bacterial 1?neiiingtiiS /atients1

Intramuscular Intravenous CSF levels Serum levels

Etiology of
Neisseria pat. Range Mean Range Mean
meningitidis 18 9

Streptococcus Intramuscular route
pneumoniae 4 2 Day I

Haemophilus I h 10 0.10-1.65 1.06 10.75-30.50 21.42
influenzae 14 h 9 0.44-9.50 3.64 <0. 10-33.00 8.54

Staphylococcus
aureus IDay Z

Unknown 5 I h 9 0.23-1.95 1.02 8.00-35.00 19.50
Age (range) 5 ma - 20 yr 4 ma - 62 yr 4 h 11 0.42-8.4(0 2.94 1.60-20.50 7.27
Age (mean) 7.7 yr 10.5 yr
Male/female ratio 1.3 0.7 Intravenous route

Day I
Patient with Staph. aureus meningitis was given staph- I h 6 0.3 1-2.50 1.09 10.00-28.50 17.83

cillin IM after 2 days of ampicillin therapy 4 h 4 0.22-2.90 1.02 0.30--6.00 2.30

Day 2
I h 5 0.52-0.82 0.66 1.85-27.00 13.37
4 h 6 0.20-1.70 0.67 0.40-4.50 1.70

DISCUSSION

Little data are available on the ampicillin CSF lev-
els achieved after IM administration. Barrett et a]. REFERENCES
(1). had mean concentrations of 0.43 ~.ggml in nor- I . Barrett. F. F.. Eardley. W. A., Yaw. M. D. & Leve-
mal subjects ao.'. 0.65 j~g/ml in patients with viral rett. H. A.: Ampicillin in the treatment of acute sup-
meningitis. Thrupp et al. (6) gave ampicillin IM in purative meningitis. J Pediatr 69: 343. 1966.
patients with purulent meningitis but only after they 2. Bennett. J. V.. Brodie. 1. L., Benner. E. J. & Kirby.

- W. M. M.: Simplified accurate method for antibiotic
responded satisfactorily with IV therapy. In pa- assay of ciinical specimen~s. AppI 'ficrobiol 14:170,
tients with haemophilus meningitis. Wilson and J960

H-altalin (7) demonstrated mean CSF ampicillin lev- 3. Devinec. L. I &, Hacr-~n.in C R' .,ecira (11 'uscep-
els of 2.0 jug/mI I h after an IV dose. 2.1 A~g/ml tib~liv -)f Nvc'.cr'a meningitis to antimicrobi.I 4ent,

4 h fte an V dse, .7 g/mlI hafte anIM dse, in vitro ýppl 'Mrnbiol 19: 329. 1970.
4 h fte anIV ose 4. ~g/l Ih ateran M dse, 4. Girgi,. N. IL. Y;,ssin. M. W.. Sanborn. W. R.. Burdick.

and 4.1 g±g/ml 4 h after an IM dose during the sec- k L.. t' Ella. 11 A.. Kcat, D. C.. Sorensen. K.&
ond day of ampicillin therapy. Their data are con- NalH:, i.M.: Anipicillin compared wkith penicillin and

sistent with this report, showing that the CSF levels .:viuape~a coI ndi h reteto aw
are higher 4 h after IM administration. stiii.ITrp edHg7:14192

Huin, .%..Yassin. M. W.. Girgis. N. L.. Sippel. J_ E..
IM administration of ampicillin resulted in con- %.iner. Y. F.. Tadros. S. S. & El Ella. H. A:The

centrations higher than the MJCs for the usual 'xiic )I cpic!)lin and anipicillfin in the treatment of
agents of bacterial meningitis (3, 6. Mikhail el al.. -meningk,,:occaJ and pneumococcal meningitis. ScandJ

unpulised ata) IMarnicilin herforeappars Inlec: Di, 6:18!. 1976.
unpbliheddat). M apiclli threfre ppers 6. [brupp. L. D., Leedom, J. M.. Ivler. D.. Wehrle, P.

to be an effective therapeutic regimen for bacterial F.. Portnoy. B. & Mathies. A.: Ampicillin levels in the
meningitis aad may be particuilarly suitable for ot-t cerebrospinal fluid during treatment of bacteria] menin-
breaks (if meningococcal disease in developing gitis. In Antimicrob Agents Chemnother. p. 206. Ameri-
countries. can Society for Microbiology. Washington 1966.

7. Wilson, H. D. & Haltalin. K. C.: Ampicillin in
Haemophilus infhuenzae meningitis. Clinicopharma-
cologic evaluation of intramuscular vs intravenous

*~CKOWLDGEMNTSadministration. Am J Dis Child 129:209. 1975.
We think Dr Michael Kilpatrick for his helpful sug-Adrsforein:

* ~~~~~~gestions regarding this manuscript and Miss Alexandra Adrsforpin:
Patsalidi', for its preparation. Research Publications.
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